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(54) COMPOSITE MAGNETIC PARTS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide composite 
magnetic parts the manufacture man-hours of which can 
be reduced, whose man-hours for building into a power 
device can be reduce and which can be built in into a 



narrow space. 

SOLUTION: Winding wire parts 2 are formed in the plural 
parts of one printed wiring board 1 with circuit patterns. 
Magnetic cores 3 formed by ferromagnetic bodies are 
provided for the respective winding wire parts 2, and the 
magnetic parts 4 are formed of the respective winding 
wire parts 2 and the magnetic core 3. The winding wire 
parts 2 can be formed on the printed wiring board 1 
through printing work. Thus, the plural magnetic parts 4 
can be integrated by the printed wiring board 1 . 




http://www1 9.ipdl.inpit.go.jp/PA1 /result/detail/main/wAAAGHaONPDA41 1 1 8605... 2008/02/08 



JPJ1-186055,A [CLAIMS] 



1/1 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A composite magnetic part which establishes a magnetic core which forms a winding 
part in two or more places of a printed wired board of one sheet by a circuit pattern, and is 
formed in each winding part with a ferromagnetic, forms magnetic parts in each winding part and 
a magnetic core, and is characterized by things. 

[Claim 2]The composite magnetic part according to claim 1 which forms in one a magnetic core 
established in each winding part with one ferromagnetic, and is characterized by things. 
[Claim 3]The composite magnetic part according to claim 2 which forms a nonmagnetic soma in 
a ferromagnetic which forms a magnetic core in a part between each winding part, and is 
characterized by things. 

[Claim 4]The composite magnetic part according to any one of claims 1 to 3 which provides a 
gap in a ferromagnetic which forms a magnetic core so that it may intersect perpendicularly with 
magnetic flux generated in a magnetic core by a winding part, and is characterized by things. 
[Claim 5]The composite magnetic part according to any one of claims 1 to 4 which provides an 
electrically closed circuit so that each magnetic parts may be surrounded, and is characterized 
by things. 

[Claim 6]The composite magnetic part according to claim 5 which forms the above-mentioned 
electrically closed circuit in a printed wired board by a circuit pattern, and is characterized by 
things. 

[Claim 7]The composite magnetic part according to any one of claims 1 to 6 which forms wiring 
connected to a printed wired board between each winding part at each winding part by a circuit 
pattern, and is characterized by things. 

[Claim 8]The composite magnetic part according to claim 7 which arranges an end of wiring 
connected to each winding part to one terminal area of a printed wired board, and is 
characterized by things. 

[Claim 9]Claim 7, wherein it is electrically connected and between each winding part changes 
with the above-mentioned wiring formed in a printed wired board, or a composite magnetic part 
given in either of 8. 

[Claim 10]The composite magnetic part according to any one of claims 1 to 9 which covers a 
printed wired board with a ferromagnetic which forms a magnetic core, and is characterized by 
things. 

[Claim 1 1]The composite magnetic part according to claim 10 making a terminal area of a printed 
wired board project from a periphery of a ferromagnetic which forms a magnetic core, and 
changing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the composite magnetic part which consists of 

two or more magnetic parts, such as a transformer, an inductor, a noise filter. 

[0002] 

[Description of the Prior Art]As for magnetic parts, such as a transformer, an inductor, a noise 
filter, what coiled and manufactured the conductor wire in the bobbin is common. Although 
magnetic parts, such as a transformer, an inductor, a noise filter, are used for the electric power 
unit, building them into it together, each of these magnetic parts are produced as parts which 
achieved individual independence, respectively. And these parts are used for the mother board of 
an electric power unit, mounting them in it independently. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in coiling a conductor wire around a bobbin 
and manufacturing magnetic parts as mentioned above, there is a problem that a manufacturing 
man hour increases. When two or more magnetic parts were mounted independently as 
mentioned above, the man day of the inclusion to an electric power unit etc. increased, the 
space for moreover mounting was needed by the number of magnetic parts, and there was a 
problem that it became difficult to miniaturize an electric power unit etc. 
[0004]It aims at being able to make this invention in view of the above-mentioned point, and 
being able to reduce a manufacturing man hour, being able to reduce the man day of the 
inclusion to an electric power unit etc., and providing a composite magnetic part incorporable in 
a narrow space. 
[0005] 

[Means for Solving the Problem]A composite magnetic part concerning this invention establishes 
the magnetic core 3 which forms the winding part 2 in two or more places of the printed wired 
board 1 of one sheet by a circuit pattern, and is formed in each winding part 2 with the 
ferromagnetic 10, and forms the magnetic parts 4 in each winding part 2 and the magnetic core 
3. 

[0006]An invention of claim 2 forms in one the magnetic core 3 established in each winding part 
2 with the one ferromagnetic 10. An invention of claim 3 forms the nonmagnetic soma 5 in the 
ferromagnetic 1 0 which forms the magnetic core 3 in a part between each winding part 2. An 
invention of claim 4 forms the gap 6 in the ferromagnetic 10 which forms the magnetic core 3 so 
that it may intersect perpendicularly with magnetic flux generated in the magnetic core 3 by the 
winding part 2. 

[0007]An invention of claim 5 forms the electrically closed circuit 7 so that each magnetic parts 
4 may be surrounded. An invention of claim 6 forms the above-mentioned electrically closed 
circuit 7 in the printed wired board 1 by a circuit pattern. An invention of claim 7 forms the 
wiring 8 connected to the printed wired board 1 between each winding part 2 at each winding 
part 2 by a circuit pattern. 

[0008]An invention of claim 8 arranges an end of the wiring 8 connected to each winding part 2 
to the one terminal area 9 of the printed wired board 1. With the above-mentioned wiring 8 
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formed in the printed wired board 1, between each winding part 2 is electrically connected, and 
an invention of claim 9 changes. An invention of claim 10 covers the printed wired board 1 with 
the ferromagnetic 10 which forms the magnetic core 3. 

[0009]An invention of claim 1 1 makes the terminal area 9 of the printed wired board 1 project 
from a periphery of the ferromagnetic 1 0 which forms the magnetic core 3, and changes. 
[0010] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described. Drawing 1 
shows an example of the embodiment of the invention of claim 1. The winding part 2 is formed by 
the circuit pattern of the winding which the printed wired board 1 is formed with a multilayer 
printed wiring board etc., and is formed by printed wiring processing of a copper foil **** resin 
laminate sheet. The transformer section 12 with the annular printed wired board 1, and the 
annular noise filter part 13, The annular inductor part 14 and the terminal area 15 which 
connects the transformer section 1 2 and the noise filter part 1 3 to one, The terminal area 1 6 
which connects the noise filter part 13 and the inductor part 14 to one, It consists of the 
terminal area 17 which connects the transformer section 12 and the inductor part 14 to one, and 
the winding part 2a for transformers provides in the transformer section 12, winding part 2b for 
noise filters provides in the noise filter part 13, and the winding part 2c for inductors is formed in 
the inductor part 14, respectively. According to two circuit patterns, the winding part 2a for 
transformers provides a primary winding and secondary winding, and is formed, and winding part 
2b for noise filters is also formed according to two circuit patterns, each of the transformer 
section 12, the noise filter part 13, and the inductor part 14 — the terminal area 18 being 
projected over one, and it having provided in the periphery, and, The end of the circuit pattern of 
the winding part 2a for transformers, winding part 2b for noise filters, or the winding part 2c for 
inductors is connected to the through hole 19 established in each terminal area 17, and the 
terminal 20 for connection with the exterior is attached in each through hole 19. 
[001 1]The magnetic core 3 A Mn-Zn type ferrite, a nickel-Zn type ferrite, a garnet ferrite. It is 
formed with the ferromagnetic 10 which consists of soft magnetic materials (soft ferrite) like a 
dust core (perminvar), etc., and the insert hole 22 which carries out an opening to both side 
surfaces is established in the ferromagnetic 10. One end side serves as the magnetic core 3 
from the insert hole 22 among the ferromagnetics 10. The split shape of the ferromagnetic 10 
has been carried out to the other half 1 0a and 1 0a of the couple, and it polymerizes the other 
half 10a and 10a up and down, and is formed. 

[0012]And by letting the annular transformer section 12, the noise filter part 13, and the inductor 
part 1 4 pass to the insert hole 22, respectively, as shown in drawing 1 , The transformer section 
12, the noise filter part 13, and each winding part 2 of the inductor part 14 are made to arrange 
around the magnetic core 3 formed with the ferromagnetic 10. Thus, in the transformer section 
12 and the magnetic core 3 in which the winding part 2a for transformers was formed the 
transformer T as the magnetic parts 4. In the filter part 1 3 and the magnetic core 3 in which 
winding part 2b for noise filters was provided the noise filter F as the magnetic parts 4. They are 
the inductor part 14 which formed the winding part 2c for inductors, and a thing in which the 
inductor I as the magnetic parts 4 is formed in the magnetic core 3, The composite magnetic 
part which unified the transformer T, the noise filter F, and two or more magnetic parts 4 of the 
inductor I via the printed wired board 1 can be formed. 

[0013]Thus, by unifying two or more magnetic parts 4 via the printed wired board 1, In mounting 
and building the magnetic parts 4 into the mother board of apparatus, such as an electric power 
unit, etc., compared with the case where two or more magnetic parts are included separately, a 
built-in man day can be reduced and it can incorporate in a narrow space. And the position of 
the terminal 20 pulled out from each magnetic parts 4 can be correctly set as the printed wired 
board 1, respectively, and mounting to attachment of the terminal area 20 at the time of 
manufacture of the magnetic parts 4, the mother board of apparatus, such as an electric power 
unit, etc. becomes easy. 

[0014] Drawing 2 shows an example of the embodiment of the invention of claim 2. Although the 
winding part 2a for transformers, winding part 2b for noise filters, and the magnetic core 3 
established in the winding part 2c for inductors were formed with the respectively individual 
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ferromagnetic 10 in the thing of drawing 1 , In the thing of drawing 2 , the ferromagnetic 10 is 
formed in flat-surface T type, and the insert hole 22 which carries out an opening to both side 
surfaces, respectively is established in each tip part of T type. In this thing, the tip side serves 
as the magnetic core 3 from the insert hole 22 of the ferromagnetic 10. And by letting the 
annular transformer section 12, the noise filter part 13, and the inductor part 14 pass, 
respectively to each insert hole 22 established in three places of the ferromagnetic 10, The 
transformer section 12, the noise filter part 13, and each winding part 2 of the inductor part 14 
are made to arrange around the magnetic core 3 formed with a ferromagnetic. Other composition 
is the same as the thing of drawing 1 . 

[0015]Thus, in the transformer section 12 and the magnetic core 3 in which the winding part 2a 
for transformers was formed the transformer T as the magnetic parts 4. The inductor I as the 
magnetic parts 4 is formed in the filter part 13 which provided winding part 2b for noise filters, 
the inductor part 14 in which the noise filter F as the magnetic parts 4 formed the winding part 
2c for inductors in the magnetic core 3, and the magnetic core 3. Thus, by forming the magnetic 
core 3 in one with the one ferromagnetic 10, Part mark can be reduced, a production man hour 
and the number of assemblers can be lessened, and the transformer T, the noise filter F, and two 
or more magnetic parts 4 of the inductor I can be unified also with the ferromagnetic 10, and the 
mechanical strength of a composite magnetic part can be raised. 

[0016] Drawing 3 shows an example of the embodiment of the invention of claim 3, and the 
nonmagnetic soma 5 is formed in the ferromagnetic 10 which forms the magnetic core 3 in the 
part between each winding part 2 in the thing of above-mentioned drawing 2 . The hollow part 23 
is formed in the intersection of the ferromagnetic 10 of flat-surface T type, and, specifically, the 
nonmagnetic soma 5 is formed by this hollow part 23. The nonmagnetic soma 5 is formed by 
such a hollow part 23, and also it may be made to form it with non-magnetic metal, such as 
copper and aluminum. Thus, in the part between each winding part 2 which forms the 
transformer T, the noise filter F, and the inductor I, The magnetic flux generated by each winding 
part 2 by forming the nonmagnetic soma 5 in the magnetic core 3 is derived by the nonmagnetic 
soma 5, It can control that magnetic flux interlinks in each winding part 2 in the transformer T, 
the noise filter F, and each magnetic parts 4 of the inductor I, and the performance of each 
magnetic parts 4 can be stabilized. 

[001 7] Drawing 4 shows an example of the embodiment of the invention of claim 4, and in above- 
mentioned drawing 1 - the thing of drawing 3 , it provides the gap 6 in the ferromagnetic 1 0 which 
forms the magnetic core 3 so that it may intersect perpendicularly with the magnetic flux 
generated in the magnetic core 3 by the winding part 2. It is made to be formed in the example 
of drawing 4 in the gap 6 in the inner circumference of the inductor part 14 in the magnetic core 
2 by establishing a crevice between the other half 1 0a and 1 0a of the couple of the 
ferromagnetic 1 0 of the portion which forms the magnetic core 3 of the inductor 1. The gap 6 is 
formed in the magnetic core 3 which forms the inductor I in this way, and also it may be made to 
form the gap 6 in the magnetic core 3 which forms the transformer T, or the magnetic core 3 
which forms the noise filter F. Thus, the magnetic saturation of the magnetic core 3 is stopped 
by forming the gap 6, and inductance can be adjusted. 

[0018]The transformer T which drawing 5 shows an example of the embodiment of the invention 
of claim 5, and is formed in the winding part 2a for transformers, and the magnetic core 3. The 
electrically closed circuit 7 is formed so that each magnetic parts 4, such as the inductor I 
formed in winding part 2b for noise filters, the noise filter F formed in the magnetic core 3 and 
the winding part 2c for inductors, and the magnetic core 3, may be surrounded. This electrically 
closed circuit 7 can be formed on the printed wired board 1 with the conductive coil etc. of the 
closed loop fixed with soldering etc. Other composition is the same as the thing of drawing 1 . 
Thus, if the electrically closed circuit 7 is formed so that each magnetic parts 4 may be 
surrounded, when the magnetic flux which each magnetic parts 4 generate tends to interlink the 
electrically closed circuit 7, The magnetic flux which bars interlinkage can occur in the 
electrically closed circuit 7, and disclosure of the magnetic flux to mutual of each magnetic parts 
4 can be prevented to it, and it can be made [ as a result ] to stabilize the performance of each 
magnetic parts 4 by the current induced by the electrically closed circuit 7. 
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[0019] Drawing 6 shows an example of the embodiment of the invention of claim 6. Although the 
electrically closed circuit 7 was formed with the conductive coil of the closed loop, etc. in the 
thing of drawing 5 , it is made to have formed at the thing of drawing 6 by the circuit pattern in 
which the electrically closed circuit 7 is established by the printed wired board 1 by printed 
wiring processing. Specifically form the connecting part 25 at one, respectively between the 
transformer section 12, the noise filter part 13, and the inductor part 14 which constitute the 
printed wired board 1, and it is made to detour the ferromagnetic 10 through this connecting part 
25, The electrically closed circuit 7 is formed in each transformer section 12, the noise filter part 
13, and the inductor part 14 by the circuit pattern. Other composition is the same as the thing of 
drawing 1 . Thus, by forming the electrically closed circuit 7 surrounding each magnetic parts 4 by 
the circuit pattern of the printed wired board 1, The time and effort which solders and attaches 
the electrically closed circuit 7 becomes unnecessary like [ in the case of forming the 
electrically closed circuit 7 with the conductive coil of a closed loop ], and a manufacturing man 
hour can be reduced. 

[0020] Drawing 7 shows an example of the embodiment of the invention of claim 7 and claim 8. 
The transformer section 12 and the noise filter part 13 which were provided annularly [ the 
printed wired board 1 ] to the body part 27 and the 1 side at one, It is formed by the inductor 
part 14 provided in the transformer section 12 and the noise filter part 13 via the terminal areas 
16 and 17 at one, and the terminal area 9 is projected and formed in one end of the body part 27. 
And wiring 8 connected to the winding part 2a for transformers of the transformer section 12 is 
** made into the terminal area 9 through the body part 27, and wiring 8 connected to winding 
part 2b for noise filters of the noise filter part 13 is ** made into the terminal area 9 through the 
body part 27. Wiring 8 connected to the winding part 2c for inductors of the inductor part 14 is 
** made into the terminal area 9 through the terminal area 1 6 and the noise filter part 1 3. The 
end of these the wiring 8 of each is connected to the through hole 19 established in the terminal 
area 9, and the terminal 20 for external connection is inserted in each through hole 19. These 
the wiring 8 of each is formed by the circuit pattern provided in the printed wired board 1 by 
printed wiring processing. Other composition is the same as the thing of drawing 1 . 
[0021]Thus, time and effort like [ in the case of wiring with an electric wire by forming in the 
printed wired board 1 the wiring 8 connected to each winding part 2 by a circuit pattern ] can be 
saved, and leading about of the wiring 8 can raise the flexibility of the formation position of the 
terminal area 9. By forming the terminal area 9 in one place of the printed wired board 1 , taking 
about each wiring 8, and making it arrange an end to this terminal area 9, In mounting the 
composite magnetic part which consists of two or more magnetic parts 4 in a mother board, it 
ends with one connection and time and effort of mounting can be lessened. By projecting and 
forming the terminal area 9 in the printed wired board 1 still in this way at one, an edge 
connector can be formed by this terminal area 9, and connection by an edge connector can be 
enabled. 

[0022] Drawing 8 shows an example of the embodiment of the invention of claim 9, and has 
electrically connected between each winding part 2 to the printed wired board 1 with the wiring 8 
formed like drawing 7 . The wiring 8a is specifically formed between winding part 2bs for noise 
filters of the winding part 2a for transformers of the transformer section 12, and the noise filter 
part 13, With the wiring 8a formed by the circuit pattern provided in this body part 27 by printed 
wiring processing, the winding part 2a for transformers and winding part 2b for noise filters are 
connected. Other composition is the same as the thing of drawing 7 . To form magnetic parts 
individually, it is necessary to provide the wiring which connects between magnetic parts to the 
mother board which mounts magnetic parts in a mother board but, and. Since between the 
winding parts 2 which constitute each magnetic parts 4 with the wiring 8 formed in the printed 
wired board 1 is electrically connectable, it becomes unnecessary thus, to provide such wiring in 
a mother board. Since one ends of the winding part 2 will be connected with this wiring 8a if 
between the winding parts 2 is connected with the wiring 8a, it becomes, because the other end 
of the winding part 2 is connected to the terminal area 9, and the terminal number of the 
terminal area 9 can be reduced. 

[0023] Drawing 9 shows an example of the embodiment of the invention of claim 10 and claim 1 1, 
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The annular transformer section 12 with the big printed wired board 1, and the annular small 
noise filter part 13 and the inductor part 14 which have been arranged inside the transformer 
section 1 2, The annular electrically closed circuit unit 29 which is arranged inside the 
transformer section 12 and surrounds the noise filter part 13 and the inductor part 14, 
respectively, The terminal area 30 which connects the transformer section 12, the electrically 
closed circuit unit 29, and the noise filter part 13 to one. It consists of the terminal area 31 
which connects the transformer section 12, the electrically closed circuit unit 29. and the 
inductor part 14 to one, and the terminal area 9 is projected over one and it has provided in one 
place of the periphery of the transformer section 1 2. And the winding part 2a for transformers to 
the transformer section 12 at the noise filter part 13 winding part 2b for noise filters. The 
winding part 2c for inductors is formed in the inductor part 15 by the circuit pattern established 
by printed wiring processing, respectively, and the electrically closed circuit 7 is formed in the 
electrically closed circuit unit 29 by the circuit pattern established by printed wiring processing. 
Carry out the length time of the end of the winding part 2a for transformers of the transformer 
section 12 to the terminal area 9 directly, and it is connected to the through hole 19 of the 
terminal area 9, The end of winding part 2b for noise filters of the noise filter part 13 and the 
winding part 2c for inductors of the inductor part 1 4 is taken about from the terminal areas 30 
and 31 to the terminal area 9 through the transformer section 12, and is connected to the 
through hole 19. 

[0024]The ferromagnetic 10 which forms the magnetic core 3 consists of the other half 10a and 
10a of two sheets. Have formed each half a 10a and 10a in tabular [ thin ], and The crevice 33 
for transformers annular [ 10a ] each to a peripheral part half a body, In the inside of the crevice 
33 for transformers, the annular crevice 34 for noise filters and the crevice 35 for inductors. Cut 
the two annular crevices 36 for electrically closed circuits surrounding the crevice 34 for noise 
filters, or the crevice 35 for inductors in the inside of the crevice 33 for transformers, and. The 
crevice 38 for connection which makes the crevice 33 for transformers, the crevice 34 for noise 
filters, the crevice 37 for connection that makes the crevice 36 for electrically closed circuits 
open for free passage, the crevice 33 for transformers and the crevice 35 for inductors, and the 
crevice 36 for electrically closed circuits open for free passage is cut. The crevice 39 for 
openings which carries out an opening to the side of the other half 10a is cut in one place of the 
crevice 33 for transformers. It becomes the magnetic core 3 where the portion surrounded in the 
crevice 35 for inductors forms the inductor I in the magnetic core 3 where the portion 
surrounded in the crevice 34 for noise filters forms the noise filter F in the magnetic core 3 
where the portion surrounded in the crevice 33 for transformers constitutes the transformer T. 
respectively. 

[0025]And the noise filter part 13 between the crevices 33 for transformers for the transformer 
section 12 between the crevices 34 for noise filters, Between the crevices 35 for inductors, 
where it dedicated the electrically closed circuit unit 29 between the crevices 36 for electrically 
closed circuits and the terminal areas 30 and 31 are dedicated among the crevices 37 and 38 for 
connection, the inductor part 14, The printed wired board 1 is made to have covered with the 
ferromagnetic 10 which forms the magnetic core 3 by pinching the printed wired board 1 
between the other half 1 0a of two sheets, and 1 0a. The terminal area 9 is made to have 
projected from the crevice 39 for openings to the way outside the magnetic core 3. In this thing, 
in the transformer section 12 and the magnetic core 3 in which the winding part 2a for 
transformers was formed the transformer T as the magnetic parts 4. In the filter part 13 and the 
magnetic core 3 in which winding part 2b for noise filters was provided the noise filter F as the 
magnetic parts 4 (line filter). The inductor I as the magnetic parts 4 is formed in the inductor 
part 1 4 and the magnetic core 3 in which the winding part 2c for inductors was formed, and each 
of these magnetic parts 4 are covered with the ferromagnetic 1 0 which forms the magnetic core 
3. The gap 6 is formed in the magnetic core 3 of the portion which forms the inductor I by 
establishing a crevice between the other half 10a and 10a. 

[0026]Thus, except for the terminal area 9, it can prevent the magnetic flux of each four for 
magnetic parts revealing each magnetic parts 4 by making it covered with the ferromagnetic 1 0 
which forms the magnetic core 3, and the influence of the coolant temperature and electronic 
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equipment on others by disclosure of magnetic flux can be reduced. Since the terminal area 9 Is 
made to have projected to the exterior of the ferromagnetic 10 which forms the magnetic core 3, 
it can connect with mother boards, such as an electric power unit, by the terminal area 9, and 
the visual examination of the soldered state of the terminal area 9 to a mother board can be 
conducted easily. 
[0027] 

[Effect of the Invention]As mentioned above, since the magnetic core which this invention forms 
a winding part in two or more places of the printed wired board of one sheet by a circuit pattern, 
and is formed in each winding part with a ferromagnetic is established and magnetic parts were 
formed in each winding part and a magnetic core, It is what can form a winding part in a printed 
wired board by print processing without needing a man day which coils an electric conduction 
line around a bobbin, Two or more magnetic parts can be unified by a printed wired board, In 
mounting and building magnetic parts into the mother board of apparatus, such as an electric 
power unit, a built-in man day can be reduced compared with the case where two or more 
magnetic parts are included separately, and it is incorporable in a narrow space. 
[0028]Since the invention of claim 2 formed in one the magnetic core established in each winding 
part with one ferromagnetic. The part mark of a magnetic core can be reduced, a production man 
hour and the number of assemblers can be lessened, also with the ferromagnetic which forms a 
magnetic core, two or more magnetic parts can be unified and the mechanical strength of a 
composite magnetic part can be raised. 

[0029]Since the invention of claim 3 formed the nonmagnetic soma in the ferromagnetic which 
forms a magnetic core in the part between each winding part, The magnetic flux generated by 
each winding part can be derived by a nonmagnetic soma, it can control that magnetic flux 
interlinks in a winding part between each magnetic parts, and the performance of each magnetic 
parts can be stabilized. Since the gap was provided in the ferromagnetic which forms a magnetic 
core so that it might intersect perpendicularly with the magnetic flux generated in a magnetic 
core by a winding part, the magnetic saturation of a magnetic core is stopped with a gap, and 
inductance adjustment of the invention of claim 4 can be carried out. 
[0030]Since the invention of claim 5 provided the electrically closed circuit so that each 
magnetic parts might be surrounded. When the magnetic flux which each magnetic parts 
generate tends to interlink an electrically closed circuit. The magnetic flux which bars 
interlinkage can occur in an electrically closed circuit, and disclosure of the magnetic flux 
between each magnetic parts can be prevented to it, and it can be made to stabilize the 
performance of each magnetic parts by the current induced by the electrically closed circuit. 
[0031]Since the invention of claim 6 formed the above-mentioned electrically closed circuit in 
the printed wired board by the circuit pattern. The time and effort which solders an electrically 
closed circuit like [ in the case of forming an electrically closed circuit with the conductive coil 
of a closed loop ], and is attached becomes unnecessary, and a manufacturing man hour can be 
reduced. Since the invention of claim 7 formed the wiring connected to a printed wired board at 
each winding part by the circuit pattern, Time and effort like [ in the case of wiring with an 
electric wire ] becomes unnecessary, and the flexibility of the position of the terminal area 
formed in a printed wired board by leading about of wiring by a printed wired board can be raised. 

[0032]Since the invention of claim 8 arranged the end of the wiring connected to each winding 
part to one terminal area of a printed wired board. In mounting the composite magnetic part 
which consists of two or more magnetic parts in a mother board, it ends with connection by one 
terminal area, and time and effort of mounting can be lessened. Since the invention of claim 9 
electrically connected between each winding part with the above-mentioned wiring formed in the 
printed wired board, With the above-mentioned wiring formed in the printed wired board, between 
the winding parts which constitute each magnetic parts can be connected, time and effort like 
[ in the case of connecting between winding parts with an electric wire ] becomes unnecessary, 
and a terminal number can also be reduced. 

[0033]Since the invention of claim 10 covered the printed wired board with the ferromagnetic 
which forms a magnetic core, it can prevent revealing the magnetic flux for each magnetic parts, 
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and can reduce the influence of the coolant temperature and electronic equipment on others by 
disclosure of magnetic flux. Since it was made for the invention of claim 1 1 to make the terminal 
area of a printed wired board project from the ferromagnetic which forms a magnetic core, It is 
easily connectable with mother boards, such as an electric power unit, by a terminal area, and 
the visual examination of the soldered state of the terminal area to a mother board can be 
conducted easily. And the terminal area is projected from the periphery of the ferromagnetic, the 
portion which pulls out a terminal through a ferromagnetic serves as only a periphery, and the 
structure of a ferromagnetic does not become complicated, but manufacture becomes easy. 



[Translation done.] 
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